INTRODUCTION
============

Over the past 20 years, eosinophilic esophagitis (EoE) has dramatically emerged as a prevalent cause of gastrointestinal morbidity in adults. Classically, EoE has been defined as a chronic immune/antigen-mediated inflammatory condition of the esophagus, characterized clinically by esophageal symptoms of dysphagia and food impaction, and histologically by eosinophil-predominant inflammation (presence of ≥15 eosinophils/high-power field in at least one esophageal biopsy), both of which are nonresponsive to prolonged acid suppression with proton pump inhibitors (PPIs) \[[@b1-kjfm-18-0162]\]. Additionally, the exclusion of systemic and local causes of esophageal eosinophilia is mandatory for diagnosis ([Table 1](#t1-kjfm-18-0162){ref-type="table"}) \[[@b1-kjfm-18-0162]\]. Since 2011, the most significant development in the definition of EoE has been linked to the growing concept of a distinct disease phenotype termed PPI-responsive esophageal eosinophilia (PPI-REE) \[[@b1-kjfm-18-0162]\]. This phenotype describes patients with clinical, endoscopic, and histological features of EoE, all of which totally resolve on PPI therapy but are not necessarily associated with gastroesophageal reflux disease (GERD) \[[@b2-kjfm-18-0162]\].

First described by Paul Ehrlich in 1879, the eosinophil is a non-specific inflammatory cell \[[@b3-kjfm-18-0162]\]. Hence, eosinophilic infiltration may be a common finding in numerous inflammatory and immunological conditions. In the 1980s, multiple case reports were published describing an eosinophilic infiltration of the esophagus―a tissue normally devoid of eosinophils―among patients experiencing symptoms of dysphagia, reflux disease, and other esophageal symptoms \[[@b4-kjfm-18-0162]-[@b7-kjfm-18-0162]\]. However, Attwood et al. \[[@b8-kjfm-18-0162]\] were the first to publish an article in 1993, titled "Esophageal eosinophilia with dysphagia, a distinct clinico-pathologic syndrome." In their case series, the authors described 12 adult―predominantly male―patients with dysphagia who exhibited a high concentration of intra-epithelial eosinophils in esophageal biopsies, normal endoscopy, and normal 24-hour esophageal pH monitoring, exhibiting a distinctive clinicopathological syndrome not previously described. This article alerted clinicians to a new syndrome affecting mainly young male patients with an allergic background who present with dysphagia and food impaction. In the past two decades, EoE has been extensively investigated around the world, paralleling the increasing incidence and prevalence of the disease. In the current review, we provide a concise, up-to-date summary of the disease, along with practical guidance for primary care physicians (PCPs) regarding diagnosis and management of patients with EoE.

EPIDEMIOLOGY
============

EoE is more common in Caucasian populations, with a male to female ratio of 3:1 \[[@b9-kjfm-18-0162]\]. The prevalence is also increasing among African-American, Hispanic, and Asian populations, and is currently as high as 50 cases per 100,000 in the western population. Current incidence rates of EoE range between 6 and 13 new cases per 100,000 population per year in Europe, the United States, and Canada \[[@b10-kjfm-18-0162]-[@b13-kjfm-18-0162]\]. Although EoE can affect all age groups, most cases occur in children and in adults aged 30--50 years \[[@b12-kjfm-18-0162],[@b13-kjfm-18-0162]\]. A Japanese study aimed to determine the prevalence of EoE and PPI-responsive esophageal eosinophilic infiltration (R EEI) in Japanese patients in a multicenter study. Esophageal biopsy was performed when patients exhibited typical EoE symptoms or when endoscopic findings revealed a typical EoE appearance. Patients with EEI received PPI for 8 weeks to distinguish EoE from PPI-REE. A total of 13,634 subjects who underwent upper gastrointestinal endoscopy were enrolled. Seventy-one patients (0.5%) with suspected EoE underwent biopsy examination. A histological examination of seven cases (9.9%) revealed EEI. Two patients (0.01%) were diagnosed with EoE and three patients (0.02%) with PPI-R EEI. The authors concluded that EoE and PPI-R EEI were rare in Japanese patients who underwent upper gastrointestinal endoscopy \[[@b14-kjfm-18-0162]\].

Individuals with EoE usually experience other concomitant atopic/allergic conditions including allergic rhinitis, bronchial asthma, food allergies, and eczema \[[@b15-kjfm-18-0162]\].

GENETICS
========

EoE has a strong familial association and 8% of parents of an EoE child have also been diagnosed with the disease. Additionally, siblings of EoE patients have 80 times the risk for developing the disease compared with the general population. *In vitro* studies have shown esophageal epithelial cells of EoE patients to have mutations in the filaggrin gene, which binds to keratin in epithelial cells and is central to barrier integrity in these cells \[[@b16-kjfm-18-0162]\]. Other studies have revealed genomic defects on chromosome 5q22, which is involved in T-helper cell 2 (Th2)-mediated cytokine pathways \[[@b17-kjfm-18-0162]\]. Later investigations using genome-wide association studies have demonstrated linkages with variants at the c11orf30 locus, *STAT6* gene (allergic sensitization and serum immunoglobulin E \[IgE\]), and CAPN14 (calcium-regulated protease) \[[@b18-kjfm-18-0162]-[@b20-kjfm-18-0162]\]. Ongoing research will better define the role of genetic inheritance and its contribution to the familial pattern observed in this evolving disease.

PATHOGENESIS
============

EoE may appear in genetically predisposed individuals after exposure of the esophagus to specific foods and aeroallergens, even though the exact mechanism remains unclear \[[@b21-kjfm-18-0162]\]. EoE is believed to be a multifactorial disease; environmental factors, food allergens, acid exposure, and genetic factors play a role in the pathogenesis of this disease. Normally, the esophagus is not infiltrated by eosinophils. However, in EoE, they accumulate in the esophageal mucosa through Th2- and IgE-mediated pathways, resembling the response observed in food allergies and GERD. This response model was validated in a previous study that demonstrated that only T cell-deficient―not B cell-deficient―mice were unable to develop EoE \[[@b22-kjfm-18-0162]\].

In the past, it was believed that adult-onset disease was caused by aero-allergens, while childhood disease was mainly secondary to food allergies \[[@b23-kjfm-18-0162]\]. Currently, it is firmly established that food allergies play a major role in the development of EoE both in adults and children \[[@b24-kjfm-18-0162],[@b25-kjfm-18-0162]\]. Milk, wheat, soy, egg, peanuts, rye, beef, and beans are considered to be the most common food allergens. In the meantime, it has been shown that both groups are sensitized to aero-allergens, indicating their possible involvement in disease pathogenesis \[[@b26-kjfm-18-0162]\]. Esophageal epithelial cells exposed to acid(s) may result in enhanced permeability to potential allergens, which in turn may further contribute to the inflammatory cascade \[[@b27-kjfm-18-0162]\].

The release of eosinophil and mast cell products at the end of Th2-mediated pathways leads to stimulation and regulation of inflammation and remodeling in the esophagus, mainly through profibrotic and proangiogenic factors. Subsequently, this process explains the main histological features of EoE-like subepithelial fibrosis and esophageal thickening, which in turn lead to characteristic endoscopic findings and the typical clinical manifestations of dysphagia and food impaction \[[@b28-kjfm-18-0162]\].

CLINICAL PRESENTATION
=====================

Typical presenting symptoms depend on age at presentation. The major symptoms in adults include esophageal dysphagia with solids (reported in 70% of cases) and food impaction, which necessitates endoscopic removal and usually leads to the diagnosis \[[@b29-kjfm-18-0162],[@b30-kjfm-18-0162]\]. Other less typical symptoms in adults with EoE include abdominal pain, vomiting, chest pain, heartburn, and regurgitation. In children and infants, the most prevalent symptoms include reflux-like symptoms, vomiting, abdominal pain, food refusal, and failure to thrive \[[@b31-kjfm-18-0162]\].

A study by Lynch et al. \[[@b32-kjfm-18-0162]\] revealed that men generally present with typical symptoms, while women present with symptoms that mimic GERD. Because aeroallergens play a significant role in pathogenesis, EoE is diagnosed more commonly during the spring and summer, consistent with high counts of environmental pollens (grass, trees, and weeds) \[[@b33-kjfm-18-0162]\].

ROLE OF THE PRIMARY CARE PHYSICIAN IN THE DIAGNOSIS OF EOSINOPHILIC ESOPHAGITI
==============================================================================

The PCP is generally the first-contact health care provider for patients with suspected EoE; hence, awareness and vigilance of the PCP are crucial in identifying clinical features and symptoms suggestive of the disease and referring patients to appropriate work-up. The major "suggestive signs" of EoE are listed in [Table 2](#t2-kjfm-18-0162){ref-type="table"}. Differential diagnosis of EoE includes GERD, achalasia, eosinophilic gastroenteritis, esophageal candidiasis, drug-induced esophagitis, and connective tissue disorders \[[@b1-kjfm-18-0162]\].

COMPLEX INTERPLAY BETWEEN EOSINOPHILIC ESOPHAGITI, PROTON PUMP INHIBITOR-RESPONSIVE ESOPHAGEAL EOSINOPHILIA, AND GASTROESOPHAGEAL REFLUX DISEASE
================================================================================================================================================

GERD and EoE constitute the most common esophageal disorders. Both share common features including esophageal symptoms, eosinophilic infiltration, and an increased prevalence in young adults. In routine clinical practice, GERD presents the most important differential diagnosis of EoE. Of note, both diseases largely coexist, with GERD established in up to one-half of EoE patients \[[@b2-kjfm-18-0162]\]. The co-occurrence of EoE and GERD may take place within three clinical scenarios: both diseases incidentally co-exist but are unrelated to one another; GERD is the main disease and causes EoE (this hypothesis is explained by the fact that acid damage to the esophageal mucosa increases epithelial permeability, thus exposing deeper mucosal layers to antigens); or EoE is the main disease and causes GERD (this hypothesis is supported by the fact that EoE causes structural and motility changes in the lower esophageal sphincter and the esophageal body, which favor reflux) \[[@b34-kjfm-18-0162]\]. Nevertheless, in clinical practice, the distinction between EoE and GERD was firmly established in consensus guidelines published in 2007 \[[@b35-kjfm-18-0162]\]. Patients with esophageal symptoms and EoE, who either respond to PPI therapy or exhibit pathological acid exposure on pH monitoring, should be diagnosed with GERD. In contrast, patients with esophageal symptoms and EoE, who do not respond to PPI therapy nor exhibit pathological acid exposure on pH monitoring, should be diagnosed with EoE. The principle underlying this distinction is that GERD is the only disease that can cause esophageal symptoms, eosinophilia, and respond to PPI therapy. Nevertheless, the first case report of PPI-REE was published in 2006, in which the authors described three patients with confirmed EoE diagnosis based on clinical, endoscopic, and histological findings. The patients achieved complete histological response with PPI therapy only \[[@b36-kjfm-18-0162]\]. This report has led to new perspectives and insight on disease understanding. Due to the rapidly evolving knowledge base regarding EoE, PPI-REE has been described as a new distinct phenotype of EoE. PPI-REE may also occur with normal esophageal acid exposure, thus emphasizing not only the complex interplay between GERD and EoE but also the probable non-anti-acidic effect of PPI therapy (mainly the anti-inflammatory effect via inhibition of the Th2-mediated allergic pathway) \[[@b34-kjfm-18-0162]\]. As such, PPI-REE should be excluded by means of a trial of PPI before confirming the diagnosis of EoE \[[@b30-kjfm-18-0162]\]. A Korean study published in 2013 aimed to aimed to analyze changes in symptoms, eosinophil count, and endoscopic findings in nine patients with EoE after treatment with PPI. The average endoscopic follow-up period was 10 months, ranging from 1 to 25 months. Symptoms and endoscopic and pathological findings at initial observation and follow-up were evaluated. Seven of the nine patients experienced symptom improvement and a reduced eosinophil count with PPI; however, the endoscopic findings generally did not improve. Two patients were unresponsive to PPI and were treated with corticosteroid, which resulted in symptomatic relief \[[@b37-kjfm-18-0162]\].

Thus, the interaction between GERD and EoE is complex and knowledge in this area remains evolving. PPI-REE has emerged as an intermediate clinical phenotype, in between both GERD and EoE, with mounting evidence indicating that PPI-REE is a distinct phenotype of EoE. Further genetic and molecular research is essential to elucidate the different pathogenic pathways of EOE and PPI-REE entities, as well as clarify the reasons for the dissimilar responses to PPI therapy in the two conditions.

DIAGNOSIS
=========

The initial diagnostic step in patients presenting with dysphagia, reflux-like symptoms non-responsive to PPI therapy, or any other symptoms suggestive of EoE is esophagogastroduodenoscopy, with multiple esophageal biopsies \[[@b1-kjfm-18-0162],[@b38-kjfm-18-0162]\]. The five major endoscopic features of EoE―according to the EoE endoscopic reference score―include esophageal mucosal edema, ring formation, white exudates, furrows, and fibrotic strictures \[[@b39-kjfm-18-0162],[@b40-kjfm-18-0162]\]. Additional endoscopic features include mucosal fragility, so called "crepe paper," and a narrow-caliber esophagus \[[@b38-kjfm-18-0162],[@b39-kjfm-18-0162]\]. A meta-analysis of 4,678 EoE patients by Kim et al. \[[@b41-kjfm-18-0162]\] aimed to define the prevalence and the diagnostic utility of these endoscopic findings in the diagnosis of EoE. Typical endoscopic findings were observed in 83% of patients with EoE. The pooled sensitivity of these findings was low (15%--48%), while the specificity was \>90% \[[@b41-kjfm-18-0162]\]. Therefore, typical endoscopic findings play an important role in the diagnosis of EoE, but they may not be present in all patients and the diagnosis of EoE cannot be established based on their presence. Endoscopist awareness is important while scoping a patient with suspected disease \[[@b42-kjfm-18-0162]\].

Esophageal histology revealing pathological eosinophilic infiltration is the gold standard for diagnosing EoE. According to the most recent guidelines published in 2017, it is recommended that at least six biopsies be obtained from the distal and proximal parts of the esophagus as well as from areas of endoscopic abnormality, mainly white exudates and longitudinal furrows \[[@b42-kjfm-18-0162]\]. It is also recommended to obtain samples from the duodenal and gastric mucosal biopsies to exclude eosinophilic gastroenteritis \[[@b42-kjfm-18-0162]\]. The accepted threshold for eosinophil density for the diagnosis of EoE is 15 eosinophils/high-power field (standard size, 0.3 mm2) in the esophageal mucosa, taken as the peak concentration in the specimens examined \[[@b43-kjfm-18-0162],[@b44-kjfm-18-0162]\]. Additional histological findings include eosinophil abscesses, stromal fibrosis, dilated intercellular spaces, basal zone hyperplasia, and papillary elongation of squamous cells \[[@b45-kjfm-18-0162]\].

To confirm the diagnosis of EoE, eosinophilic infiltration should be isolated to the esophagus, persist after 8 weeks of twice-daily PPI treatment, and the exclusion of other causes of eosinophilia ([Figure 1](#f1-kjfm-18-0162){ref-type="fig"}) \[[@b43-kjfm-18-0162],[@b46-kjfm-18-0162]\].

NON-INVASIVE BIOMARKERS: ANY ROLE IN DIAGNOSING EOSINOPHILIC ESOPHAGITIS?
=========================================================================

Although its diagnostic accuracy is very low, serum eosinophil level has consistently been shown to correlate with the degree of esophageal eosinophilia and decrease after histological remission of the disease \[[@b47-kjfm-18-0162]-[@b51-kjfm-18-0162]\]. Nevertheless, serum eosinophil count currently has no role in diagnosing or monitoring EoE. Several biomarkers, including serum IgE, eosinophil cationic protein, eosinophil-derived neurotoxin, and various chemokines, have failed to demonstrate any utility in diagnosing or monitoring the disease \[[@b52-kjfm-18-0162],[@b53-kjfm-18-0162]\].

MANAGEMENT
==========

The primary aim of treatment is to improve patient symptoms and quality of life, as well as to prevent esophageal structural and functional complications. Active EoE interferes with food intake and is associated with symptoms of dysphagia, food impaction, and impaired quality of life \[[@b54-kjfm-18-0162]\]. Chronic inflammation leads to esophageal tissue remodeling and stricture(s) formation, which results in decreased esophageal compliance and increased stiffness, subsequently inducing symptoms of dysphagia and food impaction \[[@b55-kjfm-18-0162]\]. Long-term treatment studies with topical steroids have shown that remodeling can be prevented or reversed with therapy \[[@b56-kjfm-18-0162]\]. Currently, topical corticosteroids, dietary modification, and esophageal balloon dilation are the primary modalities of EoE treatment. Either diet modification or topical steroids may be proposed as first-line therapy. This should be individually discussed with the patient and may potentially be switchable over time. The effcacy of any therapy should be assessed by endoscopy and histology after a 6-to 12-week interval from treatment initiation \[[@b42-kjfm-18-0162],[@b46-kjfm-18-0162]\]. Maintenance treatment after the induction phase is reasonable due to the chronic, relapsing inflammatory nature of the disease; however, there are still no available guidelines addressing maintenance protocols by means of drugs doses, duration, and monitoring ([Figure 2](#f2-kjfm-18-0162){ref-type="fig"}).

According to the American College of Gastroenterology guidelines published in 2013, therapy endpoints include improvement in clinical symptoms and esophageal eosinophilic inflammation. While complete resolution of symptoms and pathology is an ideal therapy endpoint, it remains an unrealistic goal in clinical practice \[[@b46-kjfm-18-0162]\]. A multidisciplinary approach with the collaboration of a gastroenterologist, PCP, allergist, pathologist, and dietitian should be implemented as the favored strategy for patient care.

PHARMACOLOGICAL THERAPY
=======================

Oral topical corticosteroids have become the first-line medical therapy in adult patients \[[@b57-kjfm-18-0162]\]. The efficacy of topical steroids for histological remission has been confirmed in several randomized trials. Fluticasone propionate inhaler (880 μg) puffed directly into the mouth and then dry swallowed twice per day for 6--8 weeks has been proven to be effective in reducing symptoms and EoE \[[@b58-kjfm-18-0162]-[@b64-kjfm-18-0162]\]. Patients are advised to avoid food or drink for 30 minutes to prevent rinsing the medication from the esophageal mucosa. Oral viscous budesonide (OVB) has been shown to have a longer contact time with the esophageal mucosa due to its high viscosity. OVB (1 mg) twice per day for 8 weeks has been shown to decrease esophageal symptoms and reduce EoE \[[@b48-kjfm-18-0162]\]. Because only 1% of the topical steroid is absorbed, systemic side effects are extremely rare, although oral and esophageal candidiasis can occur in 5%--26% of patients \[[@b48-kjfm-18-0162],[@b64-kjfm-18-0162]\]. Systemic corticosteroids are effective drugs for inducing clinical and histological remission in patients with EoE; however, they are not recommended as a first-line pharmacological therapy due to the high rate of systemic side effects \[[@b42-kjfm-18-0162],[@b46-kjfm-18-0162]\].

In case of topical steroid failure, prolonged or higher doses of topical steroids, systemic steroids, dietary modification, or esophageal dilation should be attempted to achieve symptomatic improvement ([Figure 1](#f1-kjfm-18-0162){ref-type="fig"}) \[[@b42-kjfm-18-0162],[@b46-kjfm-18-0162]\].

EMERGING DRUGS
==============

The efficacy and safety of several new drugs are currently being investigated for the treatment of EoE. In a previous case series, immunomodulators (azathioprine and 6mercaptopurine) induced and maintained clinical and histological remission in patients with steroid-dependent EoE \[[@b65-kjfm-18-0162]\]. A mast cell stabilizer, cromolyn sodium, demonstrated negative results in EoE patients \[[@b66-kjfm-18-0162]\]. Montelukast, which is an eosinophil-stabilizing agent, has been shown to improve clinical symptoms but without histological improvement \[[@b67-kjfm-18-0162]\]. Biological treatment, antiinterleukin5, and interleukin-13 antibodies have been shown to reduce eosinophilia but with very mild symptomatic improvement \[[@b68-kjfm-18-0162]-[@b70-kjfm-18-0162]\]. Nevertheless, randomized controlled trials aimed at better defining the efficacy and safety of these novel emerging drugs and to determine their role in treatment strategies for EoE, are warranted.

DIETARY MODIFICATION
====================

Dietary modification is considered to be an effective treatment option for EoE. Most research investigating dietary treatments for EoE have been conducted in pediatric populations; therefore, there are less data and evidence regarding the adult population. Diet modification could be recommended as an initial therapeutic modality or when other treatment modalities have failed. There are three major strategies of dietary therapy: total elimination of all food allergens, replaced with elemental or amino acid-based formulas; targeted elimination diet(s) based on allergy testing; and an empirical six-food elimination diet removing soy, egg, milk, wheat, nuts, and seafood. Generally, the treatment period is 4--8 weeks, followed by a stepwise reintroduction of foods once clinical and histological remission has been achieved. Kelly et al. \[[@b71-kjfm-18-0162]\] reported that an elemental diet administered for a period of 6 weeks achieved both symptomatic and histological remission in 95% of EoE patients. However, the elemental diet is very restrictive, expensive, and affects patient quality of life \[[@b71-kjfm-18-0162]\]. The six-food elimination diet is effective in achieving histological and clinical remission in approximately three-quarters of adult EoE patients \[[@b72-kjfm-18-0162]\]. A study by Molina-Infante et al. \[[@b73-kjfm-18-0162]\] revealed that 6 weeks of four food group elimination diet (exclusion of milk, egg, wheat, and legumes) achieved clinical and pathological remission in 54% of adult EoE patients. The efficacy of allergy tests in clinical practice for the identification of food triggers of EoE has been confirmed to be low in adults, and their use in clinical practice is controversial \[[@b42-kjfm-18-0162],[@b46-kjfm-18-0162]\]. This therapy is directed by recognition of food allergens by skin prick or patch tests, as well as blood tests. Wolf et al. \[[@b74-kjfm-18-0162]\] reported that 68% of EoE patients experienced symptomatic improvement with targeted therapy; however, histological remission was achieved in only one-third of patients. This option should be discussed properly with the patient and be offered as per the patient's preference because it is the least effective.

A dietitian specialized in food allergies and EoE should be involved in the management of patients with EoE. Collaboration with an allergist is important to determine which allergens trigger EoE, and to search for other comorbidities such as asthma, atopic dermatitis, and other allergic conditions.

Dietary treatment, however, has several drawbacks. It is expensive, time and resource consuming, and restrictive. Thus, the decision to follow this approach should be individualized based on available resources and patient preferences.

ENDOSCOPIC THERAPY
==================

In the emergency scenario of food impaction, endoscopic intervention is critical for the relief of symptoms and the prevention of complications. Moreover, esophageal dilation has a fundamental role in the management of EoE. The major indications for esophageal dilation include the following: disease refractory to pharmacological or dietary therapy; the presence of esophageal stricture; and narrow caliber esophagus. Esophageal dilation has been proven to reduce patient symptoms and improve quality of life \[[@b75-kjfm-18-0162]\]. Esophageal diameter should be dilated to 15--18 mm to relieve dysphagia, and multiple sessions may be necessary to achieve this goal. It is generally a safe procedure, with two main possible complications, post-dilation chest pain for few days and a very low risk for esophageal perforation (0.1%) \[[@b76-kjfm-18-0162],[@b77-kjfm-18-0162]\].

CONCLUSION
==========

In conclusion, EoE is an emerging disease that causes dysphagia, food impaction, negatively affects quality of life and, furthermore, represents a significant cause of gastrointestinal morbidity. Understanding of the disease has advanced dramatically over the past two decades due to extensive clinical, molecular, and genetic research. Clinician familiarity with symptoms suggestive of the disease is of paramount importance to promptly refer patients to appropriate care. Endoscopy with histology revealing pathological eosinophilic dominant inflammation isolated to the esophagus is the most significant initial step in the diagnosis. A trial of PPI is mandatory to rule out GERD or PPI-REE entities. Topical corticosteroids, diet modification, and esophageal balloon dilation are the primary modalities of EoE treatment. Either diet or topical steroids may be proposed as first-line therapy. The knowledge base regarding newly emerging drugs, such as anti-allergic, immunomodulators, and biologicals is still evolving, and further randomized controlled trials are warranted to better define their role in the treatment algorithm of EoE patients. The role of the PCP as the first medical care provider is of paramount importance in suspecting the disease and referring patients for appropriate diagnosis, as well as in collaborating with the gastroenterologist, dietician, allergist, and pathologist for delivering the highest level of patient care.
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###### 

Diseases associated with esophageal eosinophilia

  Diseases
  ----------------------------------------
  Eosinophilic gastroenteritis
  Celiac disease
  PPI-responsive esophageal eosinophilia
  Crohn's disease
  Vasculitis
  Allergic reactions
  Infections
  Hyper-eosinophilic syndrome
  Achalasia
  Connective tissue diseases
  PPI therapy

PPI, proton pump inhibitor.

###### 

Major "suggestive marks" of eosinophilic esophagitis

  Major suggestive marks
  ----------------------------------------------------------------------------------------------------
  Young male
  Caucasian
  Symptoms of dysphagia and food impaction
  Symptoms exacerbation during spring and summer seasons
  Gastroesophageal reflux disease-mimicking symptoms unresponsive to long-term proton pump inhibitor
  Personal or family history of allergic rhinitis, asthma, and/or food allergies
  Family history of eosinophilic esophagitis
